(43) glig^glH 
2004 4f 9 R 16 S (16,09.2004) 




PCT 



(io) m&'AMm^ 
WO 2004/078751 Al 



(5i) mmftPtftm 1 -. co7D405/o4,a6ik 31/501, a6ip 

1/04, 19/02, 29/00, 37/02, 37/08, 43/00 



(21) mt&mm&^i 

(22) mt&ammz 

(25) BBHllOffB: 

(26) m®'£ffl<Dmm: 

(30) ffiftft^r-^: 

60/452,564 



PCT/JP2004/002633 



2004 $3fl3 0 (03.03.2004) 



2003 ^3fl7B (07.03.2003) US 



(7i) mmj<(*mz&<±x<Dm&miz'Di^T)z 

iC^tt (KOWA CO., LTD.) [JP/JP]; =f 4608625 g*Dft 
^Slrfi + KaETS 6#2 9 # Aichi (JP). 

(72) 

(75) &*B#/fctiGIA (*glCOlxT (Dfr): kis- 
(SATO, Seiichi) [JP/JP]; =p 1670043 S 26 B 

_t & 4 - 4 - 1 - 202 Tokyo (JP). c5" ;£ flfl £ 
(KOSHI, Tomoyuki) [JP/JP]; =p 3530006 iSS!^* 
rfi ffi 2-4-4-206 Saitama (JP). ,H □ 
(MIZOGUCHI, Toshlmi) [JP/JP]; =f 3580011 *SSJ1A 
fyjrfiTjB;R 1 31 4-3-703 Saitama (JP). 

(YASUOKA, Kyoko) [JP/JP]; f 2070012 
m^*0 rfTSr^ 3-1 9-3-305 Tokyo (JP). flg 
# SlSBft (KUMAI, Natsuyo) [JP/JP]; T 3540017 
»S±J^rlT$r>r^ 1-16-13-501 Saitama 
(JP). p§ im* (TOTSUKA, Junko) [JP/JP]; T 1790071 
mSCSBSSS&Etefflr 1-7-1 Tokyo (JP). E*t JE5S 
(TAMURA, Masahiro) [JP/JP]; T 1890022 SC^&fflTffl 



m/JWil i 6 o 1-1 i ir;ui>^ t/UX*Tt**Mt^ 

1 3 0 4 Tokyo (JP). A □ IE* (OHKUCHI, Masao) 
[JP/JP]; T 3590041 ^Slft^Rm* 3-9-5 
Saitama (JP). 

(74) ftSA: m**l»&A7;u;tf*$f*3?i8EJr (THE 
PATENT CORPORATE BODY ARLJGA PATENT 
OFFICE); t 1030013 MM^ * * 2 B A ff^BT 
1 T@ 3 ft 6 -*§-#f^ fc?;U Tokyo (JP). 

(si) *&5£ii(g^<Bfci>i8y, ±T(^asa)iirteai^ 

RTflfcJ: AE, AG, AL, AM, AT, AU, AZ, BA, BB, BG, BR, 
BW, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, 
NI, NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, 
SG, SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, 
UZ, VC, VN, YU, ZA, ZM, ZW. 

(84) jfttBrastottiMBij* ±To>mm<D&m&m& 

rT^: ARIPO (BW, GH, GM, KE, LS, MW, MZ, SD, SL, 
SZ, TZ, UG, ZM, ZW), 3.— 7V7 (AM, AZ, BY, KG, 
KZ, MD, RU, TJ, TM), 3 — n y / < (AT, BE, BG, CH, C Y, 
CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, IE, IT, LU, MC, 
NL, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 



(54) Title: BENZOFURAN DERIVATIVE 
(54) ^WO^fr: Ky;^7>Pft 



IT) 
00 



o 




(1) 



(57) Abstract: A compound represented by the general formula (1): 
(wherein R 1 represents optionally substituted alkyl or optionally substituted 
alkenyl; and R 2 and R 3 each represents hydrogen, alkyl, hydroxyalkyl, 
di hydroxyalkyl, or alkynyl, provided that R 2 and R 3 may form an optionally 
substituted, nitrogenous, saturated, heterocyclic group in cooperation 
with the adjacent nitrogen) and a medicinal composition containing the 
compound. The compound functions to inhibit the production of a tumor 
necrosis factor (TNF- Of ) and has satisfactory oral absorbability. 
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w m m 

• • *mwn, mtitcmmm^m^ (tnf-o) m£Mmwm*7*i,^ mam.u 
te^y^y^mmte, tvi^ti^tM^ t-rzmm^m-tZo 

mrnm&m* (tnf-«) ^^077- ^t'cDm^hm^ti^^m. 
te^f-zffrKDwm-ehZ), — tj, mmmwm^ (tnf-oO <d»j^«is^p 
&> m^tt^m^, ^u-^ms &^m&&?fi&&tim (aids) 4^7^ 

ft5ET?tts ^ T N F - a ^M^ttT N F - a - ^ftLfc^^ 

&7J<~$-Z k&$8.&£tl {Lancet 344 1105 (1994) , Ann. Intern. Med. 130 
478 (1999) ) N #iTNF- of&*©«jfettJ; >3tl*©$>5t)WlJ:*ot#tV^ 

•So 

(WO 0122966, 2001 -511449) % f7yU^TO (WO 
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0164674) % tfn — slsffimtfc (#512001-181187, #*2000- 514808) N ]) 

y 5 v^wi^w- (#PB2ooi-5ii764) N ¥=i v ^mnm& (EP 

926137) \ 4 5: i?^mm>W (WO 0158900) , fh7tKofiy [2, 3 

-c]t^v 5 yf^ (JP 13151779 „ JP 13158789 N JP 13151780) „ * 
jVifr'yT % YWUfc (WO 01/6275U WO 01/62715) ^li^&frl/Cl^So L/$>L 

ft: (#M2000-29026i) asM*£*w.5as s *3Bmik&® t tt^^«3t^*:# 

&#fc&PKiKtfc«rWU T N F - a 14MM(-^TV> 5 r irJ^ks 7V 
-fftfr^ *38Wf4s (1) 




(i) 
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£f^ifc-r & t> <z> -e & 5 0 

^mt-tzmmzzm^- (tnf- q ) <Di§fflm&\~mm^zmm<DWhmJjm* 
*mm<k<a-M en « % ttnfcMH&EB?- (tnf-o) s^wj^^ 

® i *mwik&m &mm 7 N i o 1 3 ) <Dm n Kifctt&zrt- 

— (1) *K T/l^A^ t Ku^r^r^/l'IIR^t Ko^T^ 
;ug07^^/«^|4^it 1 ~ 1 2(Di><D^ L<{«f 1-7© 
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r y -/n, re <t x t£ t° n y /us, 4 Kyyy ^m, t° 7 ^ y /^s> t? y v?/n, 
t° y 5: f7^=;n, t° y y i?~/umm&mif #k tr y v>^s^ 
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R 2 &T>*R 3 T^£*L&7Vl'3vi'g > t Ko^f^7;^SXt;v i fc Kn^ix 
7;^Si:LT[±, ^if l~12 % «if l~7©t>©«LV\ £ 

n-/PtVH, -fy^ntV^S, n-zf^/^m, 4 V^^JVm, t Knd^>x 
R 2 &tfR 3 ^^£;h,5T/l^ = /l^<t LTfMt3~l 2 N tfi£&X8c3 

r 2 r 3 ^ p^-f- 3 t & o xm&-t 5 S^-^^TiSfPlS*^ 

t^yvvs, ^/i-*y /saw* li\ 

XttWl~12, IX «^m^l~7c^^(D^^if btiZ> 0 TJ^^^y 

— jttsfc (1) R^Lt^yyf/H, e/i/^f/i/S, 
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K:0*LV\, R 2 SO!R 3 i: ITtt, ^tl^ftAmm*. C^T/^jum, C„t 
ttfl jfttttts flllfettL y i'HMttfc if OftlflUtttt&rf^ * > 

^/^*^^m> vw^wi, ?^^m, mmm.tek*<DftmmM.tf: 

-efctK mmmjErn^- (tnf— a) s^wiftij^^if^^^s-^^^v^^ 
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(5£t\ R 4 li7/^S^t, Haitian y^^f-Sr^U Viste* P^X/l* 
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*i\ 7tf7x/yi (2) a»6>to£* (5) *"?©Igif4 % 7th7xy 
(2) ki?=.7-/ujr hvo^- hSranJSMH^bT-fb^* (3) £ U r*Uc 
t K9^^«r^$*"C|WI|lRlS«rffv\ &V^«;fctf*»ffctf- by ?J»*$<DT 

^SrS^^-frTfb^ (5) Sr#«„ 

SrS/S$*Tft^(6)Sr^ % ^H«r*n*^bT-fb^4b (7) iU £*Uc* 

#J&^T3t7GbTfbl^ (8) ^#btl5o Z.<Di\&%!) (8) iChV^f-/^T 

•WIHfc-C**^^* (9) tfS^bftSo 

(9) t0fg©7^i [R 2 (R 3 )MO ^Sts: fcfcj; D B ^J-fk^ 

% (i) a*#e>*L5. rcD^^fi, fcix-fifT-fc b = b y ;kdJ; 5 ^'tt^^-c 

y ^^©7^ y ©#«ETXW:^#^ET"Cff 5 bV\ fc*3 N T 

^MR 2 Xf4R 3 4>(C75/S^fc5i^iilS^iI ({SJtff7/> 

RE $tTUt\ 

R 2 2feVR 8 ^7k*-efc*^4iJ (1) 4r^«mf* % ft;^ (9) 7 * ^ 
5 K#y * A BcvvCfc K9^^SrRnS$*« t (ciot t>fr5 

*38WrtS«£% (1) tt, t«^^t?tffl§H5»m MxJ2\ mm. m 
tti> 2fe#> &*& N MB, n v h ^7 7 ^ tt 

8 



WO 2004/078751 



PCT/JP2004/002633 



*mw<k&m (i) ^ ^mm^m^-t £ 5 k n «jitTNF-oS4an 

Sitotefctt S tn F - a ©iiPM^^^H-TS^S^ MJtltT wnf— tfcRfl^ 
^MiXttS B^^^iOTOttMt UTWffi-CfeSo TNF-aO 
iHHJ^tc^H-rs^S^A^Mi: UTS, ^ttMfiP^, 

JR. &5?&3LfS*^£&l¥ (AIDS) J&if^Jf fo*L«o 

Srfflv^ j&t^H&U 9S&*!k ffiitM, ^J^^ir-TSr 

-fb^ (1) tU, Sflfrj*A©#£\ -0 0.01-1000 mg, 
< JiO. 1~100 m g £r 1 ~ 3 W\z.&ftXt9t$-'? LV\ 
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: n^n fcVP^^/W- 6 - (2, Ko- 1 -^y^ 

77^-5-^71/) -4- (4 — p»?7U— 1 - tfW^S^/U) 2 H-fc° 

1) 4-#/V'zff3r->-6- (2, 3-^tKn-l — <^/77y-5-^/l') 

— 2 h — fc° y ^v?^- 3 -Jri/<Dmk 

5 — T^Z^-lVi; <v 7 ^ [Brown H. C. , Inukai T. , ^ Ofraar. Sbc. , 83 4825 
(1961)] 5. 0 g (30.8^y^/U) k*?^jV>r b^n^>— b 5. 9 g (33.9 $ U 
^■/W Sr^*?*l20'C"C39^rejftJ* bfco -©M^^yyn/V^ 
(100 mL) jgftt K^v J >'l7KfPfc38 g (67. 5 5 y ^/W Sr^Px, 100 o C"^6 

(74.1%) &#fc 0 

2) 6- (2, 3-^tKn-l-^y/77y-5--f/V) 
/UaJ? 2 H- t° U — 3 -^-X7^^ig 

4-%/U7$3cis- 6 - (2, 3 — S?fc Kn - 1 -^y/77^- 5 — f/U-) - 
2H-fc°y ^v^-3-^5. 9 g (22.8 ^H/V) <D * $> S — ;V (100 raL) S 
7X^T^b^-^-=^3 g (25. l^y^e/W -MTU 80 o CT3B#r^^# 

ffl^&^&U TKSfem^MU, ^^fe^i+^^^i: LTliJ§Ifci^4.90 g 
(78.8%) &mtc 0 

: 192-200°C 
*H NMR (400MHz, CDC1 3 ) 5 : 

3. 28 (2H, t, J= 8.3 Hz), 3.99(3H, s) , 4.66(2H, t, J= 8.3 Hz), 6.87(1H, d, 
J= 8. 3 Hz) , 7. 56 
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(1H, d, J= 8.3 Hz), 7.68 (1H, s) . 8. 31 (1H , s). 

3) 4 -#Atf?3r^- 2.-1/? uzfn\?)Vff-)V- 6 - (2, 3-5?bKo-l 
-^y^7 7>- 5 f A) - 2H- t°U ^v 5 ^- 3 -^-^©JSit 

6- (2, 3-^Ka-i-^yy77y-5 — fA) - 4 f 3rv-#A 
^/W-2H-lf!J^y-3-ty2.0 g (7. 355: y ^E-A) <dn, n-*j*?-;v 
-fc)VJ*T 5 K (17 mL) »aclCKtt*IJ g (14. 7 $ JJ -=E-A-) „ ^O^r^f- 

;^^n7°P/^1.2 g (8. 8 5 y ^E- A) Sr*Dx.80 , CT*2«Pira«^ L7c 0 KJS*K4r 

tS^^Tk-e^ Lfcf£ s by ^AtfftflMft, #jWE«r«*U 2.66 g 

<DU±&L&$:&ito Z ;—JV (20 mL) ^^JC2 raol/L7k^ 

-ft^ b V ?J»*mm (20 mL) Sr*D^. % 60 o C^lH#^$il^ Ufc D fS^IU 

4b^*l. 88 g (81. 7%) £#7c 0 

jttj& : 160-165^. 

*H NMR (400MHz, CDC1 3 ) 5 : 

0. 50-0. 55 (2H, ra), 0. 60-0. 66 (2 H, m) , 1.46(1H, ra) , 3.30(2H, t, J= 8. 8 Hz) , 
4. 22 (2H, t N J= 7.3 Hz), 4.67(2H, t N J= 8.8 Hz), 6. 89 (1H, d, J= 8.5 Hz), 
7.65(1H, dd, J= 8.5, 2.0 Hz), 7. 72 (1H, s). 8. 62 (1H, s). 

4) 2 -l/? uy*v tf/Ust^/ls- 6 — (2, Fn-l-^y/7 7V- 
5 --fA) -4-fc Kn#Wf^- 2H-t°y 3 

4 -^A;^^— 2 fcVM^A- 6 - (2, 3-iJtKn-l- 

-<^^^7 V- 5 f/U) - 2 H-lfy 3 -^-i/1.8 g (5.76 5 y 

AO ©THF (25 mL) b y awf-fVT 5. 1/641 mg (6.34 5. y^E-A) £#P;U 

7K^T^ p aj^^^/1^688 mg (6.34 5 y^A-) OTHF (l mL) ^*&3rMTL30 
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hV V A327 rag (8.64 5 V (2 mL) $@B£«rai?U 15^RIM-CjJlJ^ U 

fc 0 R/ftiftlC2 mol/L^TK^PXLs Rftx^-eiUJU ^iiSr^fP^Tk 

Sr^y*y;i'*7^B^h^77^- [iXU^^/^ 60 g N $ wfcjVJ*/ 
/-^ (loo/i) ] teT#Bi»»i&fTV\ &M&1&&b \^XMmte&to566 

rag (32.9%) £#fc D 

MM. : 115-117°C. 

l H NMR (400MHz, CDC1 3 ) 5 : 

0. 46-0. 51 (2H, m), 0. 54-0. 60(2H, ra) , 1.43(1H, ni) , 3. 28(2H, t, J= 8. 8 Hz), 
4. 10 (2H, d, J= 7.1 Hz), 4.64(2H, d, J= 8.8 Hz), 4. 71((2H, d, J= 0.73 Hz), 
6.85(1H, d, J= 8. 5 Hz), 7. 55 (1H, dd, J= 8. 5, 2.0 Hz), 7. 63(1H, s) , 
7.68(1H, s). 

5) 2 n/o \?/V* 6 - (2 , 3 — v>t Kn-1 7 is— 

— 4 — * $^^?V-fo^}V$-5r*/*^-}V— 2H— fc° y — 3—^"^ 

2 — n/n tVU^ ^7U— 6 - (2, 3-v>t: Kn- 1 -^^77^- 5 
-4-t Kndr^^^-2H-k'!J^v ! y-3-^y540 mg (1.815 
y^-AO (Dffi.it* f- Is is (12 mL) ^^ti N 7k#T h V xf/VT 5 ^238 mg 
(2. 35 5 !J \ ^ * ^^/WtJn^/U^ n y K249 mg (2. 17 5 V %JN%-, 

*fefe*te»5fci: UT#S^b^607 mg (89.1%) &#fc 0 

jgfej& : 108-111°C. 

'H NMR (400MHz, CDC1 3 ) 5 : 
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0. 45-0. 50 (2H, m), 0. 53-0. 60 (2H, in), 1. 42 (1H, m) , 3. 17 (3H, s) , 3. 29 (2H, 
t, J= 8. 8 Hz) , 4. 10 (2H, d, J= 7. 3 Hz) , 4. 65 (2H, t, J= 8. 8 Hz) , 5. 28 (2H, 
d, J= 0.97 Hz), 6.86(1H, d, J= 8. 3 Hz) , 7. 56 (1H, dd, J= 8. 3, 2.0 Hz), 
7.67(1H, s), 7. 75 (1H, s). 

6) 2-i/^a/aWf^-6- (2, Kn- l-^y/7 7^- 

-4- 1 -fcv<^- M 2H-tf ]} #*Jls 

2 a^a }£jv* *f-;V- 6 - (2, 3 — S?fc Kn- 1 — ^^77^- 5 

--f/I') - 4 - ^ ^ y^;l/*=;kt^v'^ ^/k- 2 H— fc° y ^v^- 3 — tf-i' 
100 mg (0. 27$ ]J^/U) OTir b ~ h V /U (1.6 mL) WWK, £<^77 P >7 ^55 
rag (040 5. P ^-/V-) „ 1 — * f;Hf^7 i?ls32 mg (0. 32 5; U •=E-/V) &>!jP;t N 80°C 

fS^!J*^^D-7hi777^- l?uafcAsJ*/*#S~-fr (10/1) ] 

£-4fc54 mg (53. 5%) £r#fc„ 

ib^ : 128-130°C. 

X H NMR (400MHz, CDC1 3 ) 8 : 

0. 45 - 0. 57 (4H , m) , 1.42 (1H, ra) , 2.43 (3 H , s) , 2. 60-3. 00(8H , m) , 
3. 29 (2H, t, J= 8.8 Hz), 3. 61 (2H, s) , 4. 09 (2H, d, J= 7. 2 Hz) , 4. 64 (2H, t, 
J= 8.8 Hz), 6.82(1H, d, J= 8.3 Hz), 7.55(1H, d, J= 8.3 Hz), 7. 69 (1H, s), 
7. 71 (1H, s). 

IR(KBr) cm- 1 : 1651, 1608, 1501,1242, 1168, 808. 

Mass m/z : 380 (M + ). 

: 4-N, N-t^ 7^^f^-2-^ 

P7°P fcVt^^vP- 6 - (2, 3-'7tKo-l-^/77y-5-^/V) - 
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2H-t!J^y-3- Or ^<D$m 

2 nyn 6 — (2, 3 — S?fc Kb- 1 -^/77^- 5 

— >f /l0 -4 -p« ^^/l^fcrvl^^^^/W- 2H-tl — 3 
^^/-^T^^Sr^Jfi^l (6) O^l^otSSL, ffe»iLT 

aua^^triR* 74. 5 %-e#7c 0 

X H NMR (400MHz, CDC1 3 ) 6 : 

0.40-0. 65(4H, m), 1.42 (1H, ra) , 2.70-3.05 (4H, ra) , 3. 28(2H, t, J= 8. 8 
Hz), 3. 50-4. 00 (6H, m) , 4. 11 (2H, d, J= 8. 5 Hz) , 4.64(2H, t, J= 8.8 Hz), 
6.85(1H, d, J= 8. 5 Hz), 7.58(1H, d, J=8.5Hz), 7. 71 (1H, s), 7. 80 (1H, s) . 
IR(Neat) cm- 1 : 3392, 1645, 1602, 1516, 1238, 1047. 
Mass m/z : 354 (M + -CH 2 0H) . 

H*fc#i|3 : 2-^D7'o tVl^ ^VU- 6 - (2, Ko-1-^/7 
7 ^- 5 — >f /V) - 4 -S^jrf ^VV-T 5/^ 2 H — fcf y 3 —$"y<D 

mm. 

2->'>7P7'otVMf-/P-6- (2, Kp-1-^/77^-5 

— >f — 4 — ^ ^ is* Asfr If * 2 H— tf y tf*?^— 3 — 

120 rag (0.325 1^^/^) ^40%v ; ^^/UT 5 ^TK^S (2 raL) %MtL, 80 o C"e2 

^.fctHMtiftU UX^M^^»53 mg (51.1%) 

MM> : 109-110*C. 

X H NMR (400MHz, CDC1 3 ) S : 

0.45-0. 56 (4H, m) , 1.43 (1H, ra) , 2.44 (3H, s) , 3. 28 (2H, t, J=8.8Hz), 

3.62(2H, s), 4. 10 (2H, d, J= 7.3 Hz), 4.63(2H, t, J= 8.8 Hz), 6. 85 (1H, d, 

J= 8.3 Hz), 7.62(1H, d, J= 8.3 Hz), 7. 72 (1H, s), 7. 92(lH,m). 

IR(KBr) cm- 1 : 1651, 1606, 1499, 1243, 1102, 820. 
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Mass ra/z :325(M + ). 

MM&H : 2-i/?u-7u}?;V*^;\s—6- (2, 3-v^fcKn-l — <y/7 
7ls—5—>(j>\>) -4- (l-t^7^) ^^/P-2H-tfU ^v^-S- 
^-^©^ 

1) 4- (4- t e r t —zf h= ) rv'*;l/^=^- 1 - tf^7^= fr) * 7-^—2 
-i/? uzfn M'/V^^-jV- 6 - (2, 3-i>fc Ku- l -^y/77V- 5 

2 -iX^ n^n fcVUptfvU— 6 - (2, 3-v?k Kn-l-^/77V-5 
-^/V) - 4:-*$l'7>jV7£~;V7>r3r^*?-;V- 2H- t°y — 3 -irl^h 

t e r t --fi-JV- 1 -t^y^^/l^^^ — h?r||»!jl (6) O^fe^ 

^oxsf&b, m&mw®)t vxmmit^^m 97.6 %T*#fc 0 

l H NMR (400MHz, CDC1 3 ) 5 : 

0.45-0. 50 (2H, tn), 0. 51— 0. 58 (2H, m) , 1.42 (1H, m), 1.47 (9H, s) , 2.45- 
2.60(4H, m), 3. 29 (2H, t, J= 8. 8 Hz) , 3. 45-3. 55 (4H, m) , 3. 58 (2H, brs) , 
4. 10(2H, d, J= 7.1 Hz),4.64(2H, t, J= 8.8 Hz), 6.86(1H, d, J= 8.3 Hz), 
7. 55 (1H, m), 7. 69 (1H, s), 7. 75(lH,ra). 

2) 2 U7»u \?;V* f-)V- 6 — (2, Ko-l-^/7 7y- 
5--Y/i^) -4- (1 -tr^v^/l*-) ^^-2H-lfyyv ? y-3-ty© 

mm. 

4- (4-t e r t-yF^v'*;l/^-l-t^7^/l') ^ 2 - 

^ n^*u \f;V*^-)V- 6 - (2, — <^!7 y 5 
)V) - 2 H-t'D^v 5 ^- 3-^^121 mg (0.26 ^ V ^/U) IttKtK^T h P 
y/U^-umm (l.lmL) (C^^b. lR]M^-r*15^^ti^brc: 0 S^^^Tk (10 
mL) ^Pi^y^AfT/^ytt^U ^unzjvi^-eJfcttiU ^fP^igrk 
(20 raL) Tgfc^, iTkt^t h V 17A-C^bfc 0 ft^®JIT®*Ls ^ 

&mwmh vxwMit&m 83 m g (87.4 %)&#;/t 0 
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l H NMR (400MHz, CDC1 3 ) 5 : 

0.44-0.58(4H, ra) , 1.43 (1H, m) , 2.58-2.70 (5H, ra) , 2. 99-3. 10 (4H, m), 
3.29(2H, t, J= 8.5 Hz), 3. 57 (2H, s) , 4.09(2H, d, J= 7. 3 Hz) , 4.64(2H, t, 
J= 8. 5 Hz), 6. 86 (1H, d, J= 8. 3 Hz) , 7. 56 (1H, d, J= 8. 3 Hz), 7. 68 (1H, s), 
7.74(1H, m). 

IR(Neat) cm- 1 : 1652, 1607, 1497, 1238, 1102, 821. 
Mass ra/z :366(M + ). 

mmm5 : 4-T ^ y u^uh'/U^^/U- 6- (2, 

Kb-i -^77V- 5 — - 2 h- try ^v 5 ^- 3 —*^<D&M£ 

n-7°n tf/i^^vw— 6- (2, 3-i?t Fn-l-^/7 7V-5 
JV) - 4- *$T/7,)\>ib 2 H-t°U fitls- 3 —Hr*s 

140 mg (0.37 5 V ^/U) b7#;U^K YXDVJ* 83 rag (0.56 5J)^) £N, 
N-^^f;^A7^ K 4 mL JC*Px.80°C-C2B#P^t*« i U7t o Rj&ifcfcTjc&flll 
£ N ^nn^/l^A-ratilb. ISfP^TK (20 mL) -Cgfc*H£ N MTkmrni- h V ^ 
A-e^MbfCo ^^JBET^LT^nfcfe^/^ <ZM^/wu (4.2 
mL) t&miZ.^ t K7^> -l7kfP^91 mg (1.85 5 V ' *r*B^ 2 ^F^nHftil 

ff /v7^=7tt^^/-;v (20/1) ) -e^«#W!iL|t6««t*^ UT*JB 
fb-^^91 mg (82. 3 %) &#fc„ 
X H NMR (400MHz, CDC1 3 ) 8 : 

0.44-0.60(4H, m), 1.42 (1H, m) , 3.27(2H, t, J= 8. 8 Hz) , 3.92(2H, s) , 

4.09(2H, d, J= 7.1 Hz), 4.63(2H, t, J= 8.8 Hz), 6. 84 (1H, d, J= 8.3 Hz), 

7.56(1H, dd, J= 8.3, 1.2 Hz), 7. 69 (1H, d, J= 1.2 Hz), 8. 02 (1H, s). 

IR(Neat) cm- 1 : 1648, 1605, 1498, 1238, 1105, 754. 
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Mass m/z :297 (M+). 

HifeM6 : 2- (4— ^/t^n^i^/u) -6- (2, Kn-i-^y 
^77^-5-^^) -4- (4-^f^-l-tX7$;^) ^f;V-2H- 

tf y z-Jr^<DW& 

1) 4 — X/Utfiriy— 2 — (4 — 7;VJrv^.>-i?;V) —6- (2, 
- 1 -^/7 7^- 5 —Y/V) -2H-lf!J^y- 3 

6- (2, 3-^1: Kn-i-^yy*77y-5-^;i/) - 4 - p< h ^ 

2H-t°y ^v 5 ^- 3 - tyi4-7/i/tn^y^ u y KSrHWU 
(3) ©^l^oTSSU LT^M^^^HX^ 54.7 %T*#fc 0 

: 215-218°C. 
X H NMR (400MHz, CDC1 3 ) 5 : 

3.30(2H, t, J=8.8Hz), 4.68(2H, t, J=8.8Hz), 5.46(2H, s), 6.87(1H, d, 
J= 8. 5 Hz), 7. 04-7. 08 (2H, ra), 7. 50-7. 54 (2H, ra), 7. 63 (1H, dd, J= 8. 5, 2.0 
Hz), 7.70QH, s), 8. 60 (1H, s) , 14. 06 (1H, s). 

2) 2- (4 — ~7 ;v$rv<i/V';\<) — 6- (2, 3 - v>fc Ko - l -^^77 
^-5 — |W0 -4-t Ka^^^^-/k-2H-t°y ^i^^-3-^-^^^it 

4 -^/I^^^X- 2 - (4 —■yjV^ru^<l/V;v) -6- (2, 3— i^tFo — 

i-^yy7 7y-5-T/w) -2H-t°y ^y-3-ty!r»ji (4) 

«l^oTKf£;L, ^fe^^i: LT^Mib^^HX^ 43.4 %T?#fc 0 
*H NMR (400MHz, CDC1 3 ) 5 : 

3. 28(2H, t, J= 8.8 Hz), 4. 64 (2H, t, J= 8.8 Hz), 4. 69 (2H, d, J= 1.2 Hz), 
5.35(2H, s), 6.85(1H, d, J=8.5Hz), 6. 98-7. 04 (2H, m), 7. 46-7. 50 (2H, ra), 
7.55(1H, dd, J= 8. 5, 2.0 Hz), 7. 64 (1H, s), 7. 67 (1H, brs). 

3) 2- {A-^/V^u^^-JjV) -6- (2, 3-^^^-1-^/77 

5 — f tV) -4-p< ^>^/^^/U^-arv/p{^u- 2H- t°y 3- 
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2— (4 —7;V$-;U'<^V'Jl>) -6— (2, Ko - 1-^/77^ 

(5) ©*fe|^o«U UT^M-fb^^JR^ 78.6 %T^#7t„ 

*H NMR (400MHz, CDC1 3 ) 8 : 

3. 14 (3H, s), 3. 29 (2H, t, J=8.8Hz), 4. 65 (2H, t, J=8.8Hz), 5.27(2H, d, 
J= 1.5 Hz), 5.35(2H, s), 6.86(1H, d, J= 8.5 Hz), 6. 98-7. 05 (2H, m), 7.45- 
7. 50(2H, ra), 7. 55(1H, dd, J= 8. 5, 2.0 Hz), 7.65(1H, brs), 7.75(lH, brs). 
4) 2 - (4 -7/Usj-w<^i?/U) -6- (2, 3-^fcKo-l-^y/77 
^-5— J /U) -4- (4-^^-1-^7^) tT-As— 2 H- M° ]) # 

2- (4 —•7/U$-U'<^i?/]s) -6— (2, KD-l-^y/77y 
- 5 — >f /U) - 4 ^ ^^/P/jN^/k^-^rv-^ ^-/U- 2H-tT!jy^>'— 3 — it 

>&mmmi (6) o*ft«otsf&u ^xmrnt^mttw 

54. 8 %-c#fc 0 

jBfejft : 179-180°C. 

l E NMR (400MHz, CDC1 3 ) 5 : 

2.43(3H, s), 2.64-2. 74 (8H, ra), 3. 29 (2H, t, J= 8.5 Hz), 3. 58 (2H, s), 
4. 65 (2H, t, J= 8.5 Hz), 5. 34 (2H, s), 6.86(1H, d, J= 8.5 Hz), 6.98- 
7.04(2H, m), 7. 46-7. 51 (2H, m), 7. 54 (1H, dd, J= 8. 5, 2.0 Hz), 7.67(1H, d, 
J= 2.0 Hz), 7.70(1H, s). 

IR(KBr) cm- 1 : 1653, 1609, 1501, 1240, 1119, 819. 
Mass m/z :434(M + ). 

M$foffl7 : 2- (4 — °7/V$-v<l/Z?/is) — 6 — (2, 3-i?tKn-l-^ 
^77^-5-^1/) -4- (4-^f7U-l-^7^) ^f/W2H 

2- (4 — 7 /X/jm^z/ffV) -6— (2, Kn-l-^y77y 
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-5->f/V) -4- {A—t^-tV- 1 -t°-< 7 ^^-y^-2H-t°y^ 
^-3-^-^ 109 mg (0.255; U ^r/U) (D * ? S — /U (1 m L) ^V&K^ 398.-? 4 
mol/L^/@1^^A«i£ (0.15raL) ^l^TiTlfc, «^^IET©5S L 

^Hfc-^ 112 rag (88. 0%) £#fc„ 

: 201-204°C(dec). 
1H NMR (400MHz, CDC1 3 ) 8 : 

2. 79 (3H, s), 2. 99 (4H, brs), 3. 13 (2H, brs), 3. 30 (2H, t, J= 8.8 Hz), 

3. 45 (2H, brs), 3. 67 (2H, s), 4. 65 (2H, t, J= 8. 8 Hz), 5. 34 (2H, s), 6.86(1H, 

d, J= 8.3 Hz), 7. 01 (2H, dd, J= 8.8, 8.8 Hz), 7. 49 (2H, dd, J= 8.8, 5.4 

Hz), 7.60(1H, brs), 7. 51 (1H, m), 7. 66 (1H, s). 

IR(KBr) cm- 1 :. 3437, 1655, 1608, 1510, 1497, 1438, 1240. 

Mass ra/z :434(M + ). 

WJ8 : 2- (4 n u^^itju) -6- (2, 3-^tFo-l-^ 
^77^-5-^^) -4- (4-*^VV- 1 -fc°^ ^=/U) ^f/l'-2H- 

t° y y-^^- 3 -^-^(Disi^ 

1) 4-Xs\»7$*riy- 2- (4 a n^O-v 5 ^) -6- (2, 3-v?tFo- 
1 — <y/77^-5-^;P) - 2H-fc°U ^v 5 ^- 3 -^-^(^Mig 
6- (2, 3— v>fc Ko— 1 — ^T/^) -4— ^ b^^X/^ 

=->V- 2 H- t°U 3 -ty^ 4 v v<>i?/u? u y KSrHJSM 1 

(3) ©Mi^otSJ6t> H£J&*<!: L-CtI®'fb^^HX^89.3 re#fc 0 
ib^ : 200-210°C. 
*H NMR (400MHz, CDC1 3 ) S : 

3.30(2H, t, J= 8.8 Hz), 4.68(2H, t, J=8.8Hz), 5. 45(2H, s), 6.89(lH, d, 

J= 8. 5 Hz), 7. 35 (2H, d, J= 8. 5 Hz), 7. 46 (2H, d, J= 8.5 Hz), 7. 62 (1H, dd, 

J= 8. 5, 2.0 Hz), 7. 70 (1H, d, J= 2. 0 Hz), 8. 61 (1H, s), 14. 02 (1H, brs). 
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2) 2- (4 — # n p^i^vW —6- (2, 3-i?t Kn-l-^yy77y 

- 5-^/10 -4-fc Fc2=¥v'^^/P-2H-t 0 ]J^^>'-3-^-^OMit 
4— #/Wtf3^-2- (4— ^nn^i/v'/W) -6- (2, Kn-1 

-^/7 7>- 5 --f/U) -2H-t°i; #'i?l/-3-3'^&mMffll (4) O 
^(ufotKfeL, ^fe»*<b UTM'fb^^IIX^ 32.7 %-C#7t 0 

: 129-134°C. 
! H NMR (400MHz, CDC1 3 ) 8 : 

3.28(2H, t, J= 8. 8 Hz), 4.64(2H, t, J=8.8Hz), 4. 69 (2H, s), 5.35(2H, s), 
6.85(1H, d, J= 8. 3 Hz), 7. 28-7. 32 (2H, m), 7. 41-7. 43 (2H, ra), 7. 55 (1H, ra), 
7. 65 (1H, m), 7. 66 (1H, brs). 

3) 2- (4 n n^^vVv) -6- (2, 3-i^tKn-l — <y^77y 

- 5 — 1VU) - A-^ ?>'X/U7fr~/l'3-*ci/?l^;U- 2H- t'y ^S^ — 3 —Jr 

2- (4-^OP^y^;l/) -6- (2, 3-^^*0-1-^77^- 
5 — f/U) - 4 - t Kcdrv-^ 2 H — t° i> — 3 -^^^SfeM 1 

(5) 0^(^o«U Mfefe v *i LT^M-fb^^lR^ 96.6 %T'#fe„ 
ife^ : 69-70°C. 
X H NMR (400MHz, CDC1 3 ) 8 : 

3. 15 (3H, s), 3. 29 (2H, t, J=8.8Hz), 4. 65 (2H, t, J=8.8Hz), 5.24(2H, s), 
5. 34 (2H, s), 6.86UH, d, J= 8. 3 Hz), 7. 30-7. 32 (2H, m), 7. 41-7. 43 (2H, m), 
7. 55 (1H, ra), 7.65(1H, ra), 7. 75 (1H, ra). 

4) 2- (4 v vO'it/U) -6- (2, 3-^t FP-l-^y/7 7y 
-5 — f ;V) -4- (4 =f-;V— l - fcv^^-^) ^f;P-2H-tf!)^ 

2- -6- (2, 3 -S^fc Ko- l -^^y??^- 

5 — T -4 - ^^^^/l^T^^y^ar^^^-^- 2 H— fc° D ViSls— 3 — 
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zmmmi (6) <^fe^o-c5a&u &&&&&&& i^xmrnit^^w 

46. 3 %-C#fc 0 

: 149-150°C. 
l H NMR (400MHz, CDC1 3 ) 5 : 

2.55(3H, s), 2. 75-2. 95 (8H, ra), 3.29(2H, t, J= 8.5 Hz), 3. 61 (2H, s), 
4.65(2H, t, J=8.5Hz), 5.33(2H, s), 6.86(1H, d, J=8.3Hz), 7.29(2H, d, 
J= 8.3 Hz), 7.43(2H, d, J= 8.3 Hz), 7.53(1H, brs, J= 8.3 Hz), 7.64- 
7. 70 (2H, ra). 

IR(KBr) cm- 1 : 1654, 1609, 1499, 1241, 1118, 808. 
Mass m/z :450(M + ), 452 (M + ). 

: 2- -6- (2, 3-i?tKn- 1— < 

- 1° y 3 

1) 4 -^/k#df-v'- 2 - (4-^ani/y 7 -5;i') -6- (2, 

~ 1 -^77^-5-^) - 2H-fc°y 3-Jr>><DWm 

6- (2, 3 -v»fc Kb- l V- 5 — j'/P) - A- * Y^r*/* ;v 

i$-;V- 2 H — 1° y ^v>^- ^^-7- ^/^pi) KSr^WlJ 

1 (3) ^i^otRSU ^fe^i LT#M<b^^W44.4 %-e#7c 0 
ISfej^C : 177-181°C. 
X H NMR(400MHz, CDC1 3 ) 5 : 

3.29(2H, t, J=8.5Hz), 4.67(2H, t, J=8.5Hz), 5.09(2H, dd, J= 6. 7, 1.2 
Hz), 6.39(1H, dt, J= 15.9, 6.7 Hz), 6. 73 (1H, d, J= 15.9 Hz), 6.89(lH, d, 
J= 8.5 Hz), 7.29(2H, d, J= 8.5 Hz), 7.33(2H,. d, J= 8.5 Hz), 7.64(1H, dd, 
J= 8. 5, 2.0 Hz), 7.70(1H, d, J=2.0Hz), 8. 63 (1H, s). 

2) 2- (4 n n*y>>-r*/l>) -6- (2, Kn - 1-^^/75 

is- 5-4 /U) -4-fc Kttdri/^^/^- 2H-t p y P*?^- 3 -jrl/<DM& 

'21 



WO 2004/078751 



PCT/JP2004/002633 



4-#/M?dr^-2- (4-^n>>yt5/H -6- (2, 3-J?fc Kb- 

1- ^77^-5-^/1.) -2H-fy^^-a-*J/t|tlfc«l (4) 
WtoTHjSt, &5K6*&;fc£ LTMIft^fe^jJx^ 31.1 %T*#fc 0 

: 131 -Hit. 
'H NMR (400MHz, CDC1 3 ) 6 : 

3.27(2H, t, J= 8.5 Hz), 4.64(2H, t, J= 8.5 Hz), 4.71(2H, d, J= 1.2 
Hz),4.98(2H, dd, J=6.6, 1.2 Hz), 6.41(1H, dt, J= 15. 9, 6.6 Hz), 6. 65 (1H, 
d, J= 15.9 Hz), 6.85QH, d, J=8.3Hz), 7.26(2H, d, J=8.8Hz), 7.31(2H, 
d, J=8.8Hz), 7.56C1H, brs, J=8.8Hz), 7. 66 (1H, brs), 7.68(1H, brs). 

3) 2- -6- (2, 3-^tKa-l ^77 

V- 5 — <;V) ^/^-/loj-dr^ ^/u- 2 H — fc° U 3 - 

2- -6- (2, 3-i?tKD-l-/<y/7 7y 

-4-t KP^^^-2H-t <, y^v?^-3-^V^^»ji 

(5) ^«ox^l, mn&mmk ^xmmit^-m^^m 83.3 %-e#fc 0 

St^ : 135-140°C. 

*H NMR (400MHz, CDC1 3 ) 5 : 

3.16(3H, s), 3.28(2H, t, J=8.5Hz), 4.65(2H, t, J=8.5Hz), 4.98(2H, dd, 
J= 6.6, 1.2 Hz), 5.28(2H, d, J= 1.2 Hz), 6.39(1H, dt, J= 15.9, 6.6 Hz), 
6.66(1H, d, J= 15.9 Hz), 6.86(1H, d, J= 8.5 Hz), 7.27(2H, d, J= 8.5 Hz), 
7.3K2H, d, J=8.5Hz), 7.57(1H, brs, J=8.5Hz), 7. 67(1H, brs) , 7.77(1H, 
t, J= 1. 2 Hz). 

4) 2- (4-^nn^T^/V) -6- (2, ^77 

-4- (4-*?-;U-l-t°^7i?=z,U) * 2 H- t° V # 

Vis- 3 -^(OgSijg 

2- (4-^n B vyt5^) -6- (2, 3-i?t Kn-i-^/ 77 V 
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- 5 — i ;V) l/^frHs-fr&^i/* j-jv— 2 H- t? V yi?^- 3 — 

^zmmmi (e) o^t^ot^u \^xmm^m^m 

45. 8 %T'#fc 0 

MM : 112 — 113^. 

l H MR (400MHz, CDC1 3 ) 8 : 

2.49(3H, s), 2. 60-2. 84 (8H, m), 3.29(2H, t, J= 8.5 Hz), 3.61(2H, brs), 
4.64(2H, t, J= 8.5 Hz), 4.97(2H, d, J= 6.3 Hz), 6.42(1H, dt, J= 15.9,. 
6.3 Hz), 6.66(1H, d, J= 15.9 Hz), 6.86(1H, d, J= 8.3 Hz), 7.25(2H, d, J= 
8.5 Hz), 7.31(2H, d, J= 8.5 Hz), 7.54(1H, d, > 8.3 Hz), 7.69(lH, s), 
7. 72 (1H, s). 

IR(KBr) cm- 1 : 1648, 1607, 1496, 1238, 1091, 807. 
Mass ra/z :476(M*), 478 (M + ). 

mmmi 0:2- (4 -i? n - 6 - (2 , 3-v?t Kn-i— < 

^y-7=7>—5 — i ;v) -4- (4-^^-yU- l -t°^7^-/u) ^/^-2H 

2- ( 4 -^nn^W-^) _ 6 _ (2 , 3-^^-1-^/7^ 
-5 f/U) -4- (4-*?-/U- 1 - kV<y^-^) *7-;u- 2H-Z°})W 

m&i&mw. 5%-t?#fc c 

Sk^i : 248— 251°C 

X H NMR (400MHz, DMS0-d 6 ) 6 : 

2.81(3H, s), 3.25(2H, t, J=8.8Hz), 3. 50-4. 00 (10H, ra), 4.60(2H, t, J= 
8.8 Hz), 4.97(2H, d, J= 5.6 Hz), 6.42(1H, dt, J= 16.3, 5.6 Hz), 6.64(1H, 
d, J= 16.3 Hz), 6.89(1H, d, J= 8.3 Hz), 7.37(2H, d, J= 8.5 Hz), 7.47(1H, 
m), 7.49(2H, d, J=8.5Hz), 766(lH,dd, J= 8. 3 , 2.0 Hz), 7.79(1H, s). 
IR(KBr) cm- 1 : 1652, 1607, 1492, 1239, 1091, 933. 

23 



WO 2004/078751 



PCT/JP2004/002633 



Mtfa&ll 1:6— (1-^/77^-5-^^) —2— (4— 7 J^v^ls^? 
,U) -4- (4-^^/U- 1 - V^rV-M ^f/U-2H-^!J^y-3- 

1) 5-T-fc^vV— 1 — <^y77^<D^ot 

5 — T-fe^/U— 2-p< h^f^;^=/>-l-^y)/7 7y [RaraachandraP. 
K. , ChengT. , Horton W. T. , J. Org. Chem. 28 2744 (1963) ] 795mg 
(3.64 5 ;v) (7mL) (C^L^ 20%tK^^^- h !) V A 

(7raL) ^Px60°CT?lNFF^#bfc o &JEE»*£& % KJ&S^4fefrttMM££ Ltf 

3.3 g, «H33 mgi: *^^m#fflmT200°C-e6H#^Mbfc o #*PSL 

(88.7%) &#7t 0 
X H NMR (400MHz, CDC1 3 ) 5 : 

2. 67 (3H, s), 6. 87 (1H, dd, J= 2.0, 1.0 Hz), 7.55(1H, d, J= 8.8 Hz), 
7.70UH, d, J= 2,4 Hz), 7. 98(lH, dd, J= 8.8, 2.0 Hz), 8. 26(1H, d, J= 2.4 
Hz). 

Mass m/z :160(M + ). 

2) 6- (1 — <y/77^-5-^/V) -4 2 H-k°y ^v 5 ^ 

5-7tf;V-l-/<yy77^ 536 mg (3. 35 5 V ^/V) t i^^/U^r h ~v n 
*<-b 642 mg (3.69 O^/V) &-&t>1tl20 o CX'3mr8W;W L/c 0 iO^iSSB 
^®>fy7*n/?;-/l/ (8.5 mL) K7v>yi 7KfP^247 mg (4.93^ U 

*7U) Sr*Bx. N 100°CT'6B$TOSJt#U7c o 2 mol/LTjc^^ h U * AtK^ 
(5.2mL) SriD^.^ $ fo telfmSTMflfffi^^fco m&^Ug^&Jp 
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Jtik \sXWMfc&m97 mg (46.2%) 

3) 6 - (1-^/7 7^-5 — i >V) —4—* h^rv^/M^/U-- 2H-fc° 

6- (1 ^77^-5-^/1') - 4 - *;^^v'- 2 H- f U 

S-a-vSrSfeflim (3) «I:«oTKIS;L, ^M*itt^ift^ 

&M95. 6 %-e#fc 0 

Sfe^k : 222-225°C. 

l H NMR (400MHz, CDC1 3 ) 8 : 

4.01(3H, s), 6. 85 (1H, dd, J= 2.0, 0.98 Hz), 7.60(1H, d, J= 8.5 Hz), 
7.70(1H, d, J= 2.2 Hz), 7. 77(1H, dd, J= 8.5, 2.0 Hz), 8. 04(1H, d, J= 2.2 
Hz), 8. 42 (1H, s). 

4) 6- (1-^/77^-5-^^) — 4 --bAs-fc^i/- 2 - (4—7/^ 
n^i/vvu) - 2H-k°y ^v 5 ^- 3 -$-y<DW& 

6- (1 ^'/77y- 5 --</V) -4-^ h^r->^y^^^-2H-t°y 

3-3->-^ p U K4r55EiiWl (3) <D^m^ 

iM : 207-210°C. 

l H NMR (400MHz, CDC1 3 ) 6 : 

5. 50 (2H, s), 6.88(1H, dd, J= 2.0, 0.98 Hz), 7. 05-7. 09 (2H, ra), 7.53- 
7. 56 (2H, m), 7. 63 (1H, d, J=8.8Hz), 7. 72 (1H, d, J= 2. 2 Hz), 7.82(1H, dd, 
J= 8. 8, 2.0 Hz), 8. 08(1H, d, J= 2. 2 Hz), 8. 72(1H, s). 

5) 6- (l-^y7 7y-5-^/V) -2- (4 — -4 
-t Kp ^rv^ 9=vu- 2 H — t° U ^v 1 ^- 3 -sj-XDMig: 

6 — (1 — <l/-/-7 7l/- 5 — -4-^7/^^->- 2 - (4-7/V-^-p 

^i/v^) -2H-^y (4) ©^CtotSS 

U $cj£felft;fc<t LT«JB-fb^«jSriR* 30.4 %T*#7t 0 
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: 158-160*0. 
l H NMR (400MHz, CDC1 3 ) 5 : 

4. 72 (2H, d, J= 1.2 Hz), 5. 39 (2H, s), 6. 85 (1H, dd, J= 2.2, 0.98 Hz), 
6. 99-7. 06 (2H, m), 7. 49-7. 53 (2H, m), 7. 59 (1H, d, J= 8. 5 Hz), 7. 69 (1H, d, 
J= 2.2 Hz) , 7. 76-7. 79 (2H, m), 8.02(1H, d, J= 2.2 Hz). 

6) 6 - (1-^/77^-5 — { /V) -2- (4-7;^^^^^) —4 

^y7^=;^V^f;U- 2H- t°y jf*?^- 3 -^->-oMis 
6- (1-^/7 9^-5-^) -2- (4-77k^-t3^<Vv ? /U) -4 — 
t Kn^^^^-2H-fJJ Vi?^- 3-*>-%mMmi (5) W^^t^o 
TSJ^U ^fel&^i: UT«RS^-a-4*«r4XS*5 85.2 %-e#fc 0 
Bkj& : 162-165°C. 
l H NMR (400MHz, CDC1 3 ) 5 : 

3. 16 (3H, s), 5. 28 (2H, d, J= 1.5 Hz), 5. 39 (2H, s), 6. 86 (1H, dd, J= 2.2, 
0.98 Hz), 7. 00-7. 06 (2H, m), 7. 48-7. 52 (2H, ra), 7. 59 (1H, d, J= 8.8 Hz), 
7.70(1H, d, J= 2.0 Hz), 7. 77 (1H, dd, J= 8.8, 2.2 Hz ), 7.86(lH, t, J= 1.2 
Hz), 8. 01 (1H, d, J= 2. 0 Hz). 

7) 6- (i--<yy77V-5-^^) —2- (4 -yjv^ru^<^-J/v) —a 
- i 9^?-^) ff-;v- 2 h- try 3 -^^^M 

it 

6- (1-^/7 7^-5—f/V) -2- (4-7^^-d^^v 5 /^) -4 — 
* ^?,jvifr~ }VOr**s>* 2 H- fc° U ^v 5 ^- 3 - Jr^&mMffl 1 (6) 

Rfc/& : 128-1300. 

l H NMR (400MHz, CDC1 3 ) 5 : 

2. 36 (3H, s), 2. 55-2. 70 (8H, m), 3. 59 (2H, d, J= 1.2 Hz), 5. 38 (2H, s), 

6.86(1H, dd, J= 2.2, 0.98 Hz), 6. 99-7. 05 (2H, m), 7. 49-7. 55 (2H, m), 
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7.59UH, d, J= 8. 5 Hz), 7. 69 (1H, d, J= 2. 2 Hz), 7. 77(1H, dd, J= 8. 5, 2.2 
Hz), 7.83(1H, s), 8.02(1H, d, J=2.2Hz). 
IR(KBr) cm- 1 : 1651, 1605, 1511, 1241, 1118, 770. 
Mass m/z :432(M + ). 

MMffll 2 : 2-[3- (2-^nn7!^) f v t° /U] - 6 - (2, 3-i?t K 
n-l-^/77>-5 — fM -4- (4— ^^vU— 1— bT'^S^A') ^ 

1) 4 -3) 2 - [3- (2-^an7i^) 7°Pk>]-6- (2, 3 
-$?fc Ko- 1 — ' <y/77>-5-'f;U) -2H-k°y ^i^^-3-^->-(^M 

it 

6- (2, 3-^ Kn-l-^/77y-5-^/l') - 4 -p< h drv^/U 
•m^jV- 2H-t°U ^v 5 ^- 3 -^£3- (2-^ n n -l-^n/^ 
/-/M^y^^h^Hiil (3) O^jfeHtotgJSLs 3t£J&*<*: 
bT^M'fb^#)^l|X^76.8 %T'#/t 0 
m& : 137- 140^. 
'H NMR (400MHz, CDC1 3 ) 8 : 

2. 26-2. 34 (2H, ra),2.88(2H, t, J=7.8Hz), 3. 30 (2H, t, J=8.8Hz), 4. 43 (2H, 
t, J= 7.1 Hz), 4. 67 (2H, t, J= 8.8 Hz), 6.88(1H, d, J= 8.3 Hz), 7.12- 
7. 24(3H, m),7. 33(1H, ra), 7. 63(1H, dd, J= 9.3, 2.0 Hz), 7. 71(1H, brs), 
8. 59 (1H, s), 14. 22 (1H, brs). 

2) 2-[3- (2-? uuy 3lc=./U) zfv\f;v]-6— (2, 3-^tFp-l- 
^77^-5-^/^) -4-t Kn^fA'- 2 H- t°y 3 — 

4-^/^^-^— 2 — [3- (2-^pp7i^) T'Ptr/W] — 6— (2, 3- 

v>t Kp- i -^/7 7^- 5 -^T/w) - 2H- try y&zs— 3 -j-^&mM 

Ml (4) ©^l^oTSlSL, M&ifitf^i: UT^M-fb^SrUX^ 49.6 % 
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*H NMR (400MHz, CDC1 3 ) 6 : 

2. 19-2. 27 (2H, m),2.85(2H, t, J=7.6Hz), 3. 28 (2H, t, J= 8. 5 Hz), 4. 32 (2H, 
t, J= 7.3 Hz), 4. 64 (2H, t, J= 8.5 Hz), 4. 70 (2H, d, J= 1.2 Hz), 6.85(1H, 
d, J= 8. 3 Hz), 7. 11-7. 20(3H, m),7. 32(1H, ra), 7. 55(1H, dd, J= 8. 3, 1.2 
Hz), 7.63(1H, s), 7. 68 (1H, s). 

3) 2 -[3- (2-^op7i^;V) :/at:Vi/|— 6- (2, 3-^tKo-l- 
^77^- 5 — ^ tV) l/^jV-fc^tVir^^/t^iV— 2 H — t:° D 

2-[3- (2-^nn7i^) /b^]-6- (2, 
y/77y-5->f/V) — 4-fc Kn^^f/V- 2H-k°]J jTW— 3 -^-^ 

Srllil (5) c^i:«oT^U jtfeifctf^ LT«JBflS'fr*&iR* 

95. 9 %-?&ft„ 

*H NMR (400MHz, CDC1 3 ) 8 : 

2. 19-2. 27 (2H, m),2.85(2H, t, J= 7. 6 Hz), 3. 17 (3H, s), 3. 29 (2H, t, J= 8. 8 
Hz), 4. 32 (2H, t, J= 7.1 Hz), 4. 65 (2H, t, J= 8.8 Hz), 5. 27 (2H, d, J= 1.5 
Hz), 6.86(1H, d, J= 8. 5 Hz), 7. 12-7. 20 (3H, m), 7. 32 (1H, ra), 7. 56 (1H, dd, 
J= 8. 5, 1.2 Hz), 7.67(1H, s), 7. 74 (1H, s). 

4) 2 -[3- (2-^an7x=^) (2, 3-i^fcKn-i- 
^y^^y-S-'f/V) -4- ( 4 _^^ /V ,_ ! —tf^^^-/^) pC^/u— 2 

2-[3- (2-^np^^^V) ^ntVu]-6- (2, 3 - v't Kn- 1 — < 

^- (6) co^^t^oX^U, tt« 

-£r#>£lM79. 3 %-e#7c 0 
*H NMR (400MHz, CDC1 3 ) 5 : 
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2. 17-2. 26 (2H, m), 2. 57 (3H, s), 2. 80-2. 88 (10H, m), 3. 29 (2H, t, J=8.8Hz), 
3.63(2H, s), 4. 31 (2H, t, J= 7. 3 Hz), 4. 65 (2H, t, J=8.8Hz), 6.86(1H, d, 
J= 8. 5 Hz), 7. 11-7. 18 (3H, m), 7. 28-7. 33 (2H, m), 7. 52 (1H, s), 7. 68 (1H, s). 
IR(Neat) cm- 1 : 1652, 1608, 1498, 1237, 1015, 753. 
Mass m/z :478(M*), 480 (M*) . 

MMMl 3 : 2 -[3- nuy ^zz/U) /DtVU]-6- (2, 3-v>fc 

Kn - i -xy/77V- 5 - -4— (4 — * 5vu— l — f^^i-*—^) 
^ ^vu- 2 H- t: o y ^v 5 ^- 3 -^^fcSifflfeiftOiKi 

2 -[3- (2-^nn7i^) 7°nlf/^]-6- (2, 
yy77V-5 — ( ;V) -4- (4-^^/P- 1 - tf^yZt—zlo) ^f/l^-2H 
- tr !) ^v 5 ^- 3 -^£||«t] 7 O*ft[^otg|j; L^fe^t^* <ir L 

xmmfc&m&i&mn. 2%-e#fc 0 

jft^C : 228-231°C 

*H NMR (400MHz, DMSO-dg) 8 : 

2.05-2. 15 (2H, m), 2. 75-2. 85 (2H, ra), 2.81(3H, s), 3. 26 (2H, t, J=8.8Hz), 
3.60-4.20(lOH, m), 4. 21 (2H, t, J= 7.1 Hz), 4. 61 (2H, t, J= 8.8 Hz), 
6.89(1H, d, J= 8. 5 Hz), 7. 20-7. 30 (3H, m), 7. 38-7. 41 (2H, ra), 7. 65 (1H, dd, 
J= 8. 5, 2. 0 Hz), 7. 78 (1H, s). 

IR(KBr) cm- 1 : 1660, 1610, 1499, 1238, 1018, 941. 

H»J14: 4-75/^f;l'-2-[3- (2-^na7x=;V) /ofc>]- 
6- (2, 3-i?tKD-l-^/77V-5-'f/l') - 2H-t°y ^v 5 ^- 
3 — ^-^OjSJt 

2 - [3- (2-^ n ct 7 a^^jV) 7°D^V]-6- (2, 
>/7 7^- 5 -^/u) - 4 - ^ f 2 H - 1^ U 

^58. 3%T'#fc 0 
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l H NMR (400MHz, CDC1 3 ) 5 : 
2. 11-2. 26 (2H, m), 2. 85 (2H, t, J= 7.3 Hz), 3. 27 (2H, t, J= 8.8 Hz), 
3.90(2H, s), 4. 31 (2H, t, J= 7.3 Hz), 4.63(2H, t, J= 8.8 Hz), 6.84(1H, d, 
J= 8. 5 Hz), 7. 10-7. 19 (3H, m), 7. 32 (1H, m), 7. 56 (1H, dd, J= 8. 5, 2.0 Hz), 
7. 68 (1H, s), 7. 69 (1H, s). 

IR(Neat) cm- 1 : 1652, 1606, 1498, 1238, 1108, 754. 
Mass ra/z : 395 (M + ) , 397 (M + ) . 

MMffll 5 : 2 -[3- (4 — ? o p -y^—tV) ^ntVl^]-6- (2, 
Kn-i -«<y>'7 7>- 5 — (/is) -4- (4 — *?-jv— 1 — \£^<y i?—/v>) 
* J-JV- 2 H— tf V — 3 -Jr^(D%m 

1) 4 — ;fr/H0?^V— 2 -[3— (4-^nP7x^) T'ntf/V]— 6— (2, 3 

Ka-i -^77^-5-^^) - 2H-t°y ^y-3-i-y©M 

it 

6- (2, 3-^kKP-l-^/77y-5-f^) -4-p< h^rv^^/I^ 
^^^-2H-t 0 !)^v J ^-3-^-Vi3- (4-^na7x=^) 
7— ^^v^/m?^— h&Hi£0iJl (3) O^fe^oT^/ftU H&ffr:££ 

ife^k : 157-160*0. 

L H NMR (400MHz, CDC1 3 ) 5 : 

2. 21-2. 30 (2H, m),2. 73 (2H, t, J= 7. 6 Hz), 3. 03 (2H, t, J= 8. 8 Hz), 4. 38 (2H, 
t, J= 7.3 Hz), 4. 68 (2H, t, J= 8.8 Hz), 6.89(1H, d, J= 8.3 Hz), 7. 13 (2H, 
d, J= 8.3 Hz), 7. 24 (2H, d, J= 8.3 Hz), 7. 62 (1H, dd, J= 8.3, 2.0 Hz), 
7. 69 (1H, s), 8. 58 (1H, s) , 14. 19 (1H, brs). 

2) 2 -[3- (4-^ a a7i^) zfn\f/V\-Q- (2, 3-i?t Ko-1- 
^77^-5 — (M - 4 - 1 Kn^^f/>- 2H- try ^v 5 ^- 3 
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4 — fJAsiR^is— 2 -[3— (4 n n /u) ^DtW]-6- (2, 3 

-v?t Ka-l — <y/7 7y-5-^/i') -2H-t°U 
Ifcflll (4) o^feCftoTSfSU M&mWfok UT«JB^4»Sri|X*53. 3 % 

X H NMR (400MHz, CDC1 3 ) 5 : 

2. 16-2. 24 (2H, ra),2. 70 (2H, t, J= 7. 3 Hz), 3. 28 (2H, t, J=8.8Hz), 4. 27 (2H, 
t, J= 7.3 Hz), 4. 65 (2H, t, J= 8.8 Hz), 4. 76 (2H, d, J= 1.2 Hz), 6. 85 (1H, 
d, J= 8. 5 Hz), 7. 14(2H, d, J= 8. 3 Hz), 7. 23(2H, d, J= 8. 3 Hz), 7. 55(1H, 
dd, J=8.3, 2.2 Hz), 7.61(1H, s), 7. 66 (1H, brs). 

3) 2 -[3- (4-^bb7x=^) -7n\?;V}—6— (2, 3-i?k Kn-1- 

5 — i As) — 4.-*$l/^>V-fo~;V3r5r*/*=f-jV- 2H-fc°]J ^ 

v^- 3 -Jri/co^m 

2 -[3- (4-^PP7i^) 7°nk>]-6- (2, Kb-1- 
•^^77^- 5 — </v) -4-1: Kn^f/l'-2H-lfy^y- 3 -Hr 

>-%mmmi (5) ©^i'to«u ^fetfi^i vxmm<h&m&®.m 

96. 9 %-C#fc 0 

X H NMR (400MHz, CDC1 3 ) 5 : 

2. 16-2. 23 (2H, ra), 2. 70 (2H, t, J= 7.6 Hz), 3. 17 (3H, s), 3. 29 (2H, t, J= 
8.8 Hz), 4. 27 (2H, t, J= 7.3 Hz), 4. 65 (2H, t, J= 8.8 Hz), 5. 25 (2H, d, J= 
1.5 Hz), 6.86(1H, d, J= 8.3 Hz), 7. 14 (2H, d, J= 8.3 Hz), 7. 23 (2H, d, J= 
8.3 Hz), 7.55(1H, dd, J= 8. 3, 2.2 Hz), 7.64(1H, s), 7. 73 (1H, s). 

4) 2 -[3- (4-^an7x=/W) -?n\?}V\ - §- (2, Ko-l- 
^^yyjls- 5 — )V) -4- (4 -*<?A — 1 — fc p ^9^=A') 2 
H- fc° U 3 -*ls<Dm& 

2 — [3- (4-^ n P7i^) 7"PtVU]-6- (2, 3 - v^fc Kn - 1 -- < 
y/77^-5-^^) - 4 - ^ ^ i/^ f 2 H - tf !) 
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>-3-*^*mmmi (6) ^MoTS6t, MtitLtiift 

-£#3&IIX^62.7 %T?#7c 0 
J H NMR (400MHz, CDC1 3 ) 5 : 

2. 15-2. 33 (2H, m), 2. 37 (3H, s), 2. 52-2. 72 (10H, ra), 3. 29 (2H, . t, J= 8. 8 Hz), 
3.56(2H, d, J= 1.2 Hz), 4. 26 (2H, t, J= 7.6 Hz), 4. 65 (2H, t, J= 8.8 Hz), 
6.87(1H, d, J= 8.5 Hz), 7. 14 (2H, d, J= 8.5 Hz), 7. 22(2H,d, J= 8.5 Hz), 
7.53(1H, dd, J= 8.5, 2.0 Hz), 7. 67 (1H, d, J= 2.0 Hz), 7. 69 (1H, s). 
IR(Neat) cm- 1 : 1649, 1607, 1496, 1237, 1015, 755. 
Mass m/z :478(M + ), 480 (M + ). 

HK&M16: 4-75 y 2 -[3— (4 - ^ u V7 ^.—jV) ^nf/V]- 

6- (2, 3 -S^fc Ko- 1 — <y/7 7^- 5 — ( /U) — 2 H — fc 9 JJ 
3 -Or^<DWfe 

2 -[3- (4-^nn:7^~^) :/ntVK|-6- (2, 3-^tKn-l- 
^✓7 9^-5-^) —A—* # ^ TsjV-fc—A'itSr*/ *?->V— 2H-t°!J ^ 

JR^54. 5%-e#fc D 

X H NMR (400MHz, CDC1 3 ) 8 : 

2. 15-2. 23 (2H, m), 2. 70 (2H, t, J= 7.3 Hz), 3. 27 (2H, t, J= 8.8 Hz), 

3.90(2H, s), 4. 26 (2H, t, J= 7. 3 Hz), 4. 64 (2H, t, J= 8. 8 Hz), 6.84(1H, d, 

J= 8. 5 Hz), 7. 14(2H, d, J=8.5Hz), 7. 22(2H, d, J= 8. 5 Hz), 7. 55(lH, dd, 

J= 8. 5, 2. 0 Hz) , 7. 65-7. 67 (2H, m) . 

IR(Neat) cm- 1 : 1652, 1606, 1496, 1238, 1103, 756. 

Mass m/z : 395 (M + ) , 397 Qt) . 

Hife^ijl 7 : 2- -6- (2, 3->7tKP-l-x 

^77^-5-^/1/) -4- (4-f7sU- 1 -fcV< =7 ^—/U) ^f/l/-2H 
- fc° V fitls- 3 -^-^(^M5t 
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1) 4 — jJ/Utflr %/— 2 — (2-^nDMy^;i/) —6— (2, 3— Kn 

- i -^y^77y- 5 — tM -2H-t'y^y- 3 -Jr^coWM. 

6- (2, 3-i?t f;u) -4-;* j>^vo&/v 

^-2H-t c yyi;y-3-tyi: 2-^a^;^n!) K&HJfcfll 1 
(3) «n^ot56U *fetMK*i: UT*«fl:«a'4fc«:W75.o %"C#fc 0 

: 177.9-178. 6°C. 
*H NMR (400MHz, CDC1 3 ) 5 : 

3. 27 (2H, t, J= 8. 5 Hz), 4. 65 (2H, t, J= 8. 5 Hz), 5. 66 (2H, s), 6.85(1H, d, 
J= 8. 5 Hz), 7. 23-7. 33 (3H, ra), 7. 45 (1H, ra), 7. 59 (1H, dd, J= 8. 5, 2.0 Hz), 
7.67(1H, d, J= 1.5 Hz), 8.65(1H, s), 14.03(1H, s). 

IRKBr) cm- 1 : 1756, 1638, 1577, 1499, 1476, 1456, 1435, 1303, 1244. 

2) 2- (2-? W<^*J/U) -6- (2, 3-^tKP-l-^^77V 

-4-fc Kn^-iX^^/i/-2H-k o y^^>'-3-^->'(^Mit 
4— ^/WtffdfV— 2— (2—? —6— (2, 3— Kn - 1 

-^/7 7y-5-^/H -2H-t°u v^>-3-^-^^mmmi (4) © 

^■fe^o-r^b, ^fMt^i bTtlS'fb^^IjX^ 42.8 %TWc 0 
il}^; : 158. 3-159. ot:. 
*H NMR (400MHz, CDC1 3 ) 5 : 

3.23(2H, t, J= 8.8 Hz), 4. 41 (2H, t, J= 8.8 Hz), 4. 71 (2H, d, J= 1.2 Hz), 
5. 53 (2H, s), 6.8K1H, d, J= 8.5 Hz), 7. 13-7. 24 (3H, in), 7.40(lH, m) , 
7.53(1H, dd, J= 8.5, 2.0 Hz), 7.65(1H, d, J= 1.5 Hz), 7.72(1H, t, J= 1.2 
Hz). 

IR(KBr) cm- 1 : 3402, 1656, 1614, 1596, 1498, 1442, 1235. 
Mass m/z : 368 (M + ) , 370 (M + ) . 

3) 2- -6- (2, B-^tKn-l-^/??^ 

- 5 — T /u) - 4 & i/^;v-fo~;vjr^%/*=f-}V— 2 H — tf ]) 3 —3r 
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2- uxi^i/itju) -6- (2, 3-i?tKn-i-^yy77y- 

5-^/1^) - 4 - 1 Kn^^f;i/- 2H-tf JJ 3 1 

(5) o^tftotasu mm&m-wMik ^xwm<k&m*w.m 74.7 

Bfc/& : 118.2-118.9*0. 
*H NMR (400MHz, CDC1 3 ) 5 : 

3. 16 (3H, s), 3.25(2H, t, J= 8.8 Hz), 4.63(2H, t, J= 8. 8 Hz) , 5. 28(2H, d, 
J= 1.5 Hz), 5. 54(2H, s), 6.83(1H, d, J= 8.3 Hz), 7. 16-7. 27 (3H, 
m),7. 41 (1H, m), 7. 53 (1H, dd, J= 8.3, 2.0 Hz), 7.64(1H, d, J= 1.5 Hz), 
7.80(1H, t, J= 1.2 Hz). 

IR(KBr) cm- 1 : 1655, 1608, 1398, 1444, 1356, 1242, 1166, 1040. 
Mass m/z : 446 (M*) , 448 (M + ) . 

4) 2- —6- (2, 3-i?tKP-l-^/7 7y 

-4- 1 — V^Jit^/V) 2 H-t°y 

3 —*ls<DWk 

2- -6- (2, 3-i?tKP-l-^yy77y- 

5 — jU) —4-*# l/^jV-fc—jVJrlf-ZsJ. f-;V— 2 H- fc° JJ ^v 5 ^- 3 — 

Sr^WUl (6) o»^ot^U *Utfe«-«*i: UT»«^**JR*! 

42. 5 7c 0 

jSb^ : 141.4-142. 1°C. 

*H NMR (400MHz, CDC1 3 ) S : 

2. 35 (3H, s), 2.64(4H, brs), 2. 78 (4H, brs), 3. 26 (2H, t, J= 8.8 Hz), 
3.60(2H, d, J=1.5Hz), 4.63(2H, t, J=8.8Hz), 5.54(2H, s), 6.88(1H, d, 
J= 8. 3 Hz), 7. 14-7. 24 (3H, m), 7.40(1H, m), 7. 53 (1H, dd, J= 8. 3, 2.0 Hz), 
7.66(1H, s), 7. 78 (1H, s). 
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IR(KBr) era- 1 : 1656, 1611, 1498, 1440, 1323, 1297, 1238. 
Mass m/z :450(M + ), 452 (M + ). 

M1M&\18: A-T % S tj-tv-l- on^/U) -6- (2, 3 

-■^t Kp-i -^y/7?y- 5 —f/u) - 2 h — t° y ^v^- 3 -^-^^ 

2— (2— n a^i/vvu) —6— (2, 3— S?t Kb - 1 — <:/y:77>-— 
5 — i ;v) — A—*5>^?*;Vfc=.)V%~5r*/?.*}-;v- 2 H— fc° JJ y^^— 3 — 

gfti& : 120. 1-122. 8°C. 

l H NMR (400MHz, CDC1 3 ) 5 : 
3. 24 (2H, t, J=8.8Hz), 3.93(2H, s), 4.62(2H, t, J=8.8 Hz), 5.28(2H, d, 
J= 1.5 Hz), 5. 54 (2H, s), 6.82(1H, d, J= 8.5 Hz), 7. 14-7. 26 (3H, m), 
7.39(1H, ra), 7.54(1H, dd, J= 8. 3, 2.0 Hz), 7.66(1H, s), 7.75(1H, s). 
IR(KBr) cm- 1 : 3354, 1654, 1613, 1499, 1438, 1239. 
Mass m/z :367(M + ), 369 (M+). 

tnf- a m*mpmmmi£Vz 

10%4^6#lfctjt (FBS) &fiU^fcI)mMigmz&M£T£fcRAW264. 7$BJ§&£r 2 Al^f 

i/- M-5xio 5 /iniL/?:f ositfct, mmk&ifa*o~iotiMizLmni.^oftffi 
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